Figure 1. Cells Undergo Mesenchymal-to-Epithelial Transition at Somite Boundaries (A-L) Dorsal views of the left-sided paraxial mesoderm of embryos labeled with Bodipy ceramide (which reveals cell morphology; [A], [E], and [I]) or with Bodipy 505-515 (which reveals nuclear position, [C], [G], and [K]) or immunostained for ␤-catenin ([B], [F], and [J]) or for ␥-tubulin (which labels centrosomes) and stained with phalloidin (which labels actin) ([D], [H], and [L]). Anterior is oriented toward the top. (A-D) Cells at somite boundaries in wild-type embryos. The arrowheads point to the intersomitic boundary. (E-H) Cells in the presomitic mesoderm (PSM) of wild-type embryos. The arrows point to epithelial adaxial cells in which centrosomes are apically localized (H), as also seen in epithelial cells at somite boundaries (D)
). Analysis of the expression patterns of these Mesoderm of fss Ϫ/Ϫ Embryos Eph family members demonstrates the absence of a In the rostral PSM of wild-type embryos, somite boundligand-receptor interface in the PSM of fss mutants; this ary formation is preceded by the segmental expression lack of interface suggests that Eph/Ephrin signaling is of EphA4, two Ephrins (Ephrin-B2a and Ephrin-A1) that disrupted in the region where somite boundaries should bind this receptor [18] , and Ephrin-B2b, which is also be forming ( Figure 2L ). likely to bind EphA4 [10] . ephA4 and ephrin-B2b are expressed in two or three stripes in the PSM [18] Figures 2D and 2F) , whereas ex- Table 2 ). cell and reduced levels basally ( Figure 5B, Table 2 ). To investigate if this epithelialization is dependent upon Although these results suggest that EphA4 signaling Table 2 [15] . However, in these assays, cells normally intermingle extensively, whereas in the rostral PSM, there is of EphA4 and may be independent of Ephrin reverse signaling. One possible explanation of these observahardly any cell movement and cell mixing does not occur. Therefore, it may be that in situations in which cell tions is that a parallel pathway is activated downstream of EphA4 signaling in the receptor-bearing cells that movements are limited, unidirectional Eph/Ephrin signaling is sufficient to induce boundary furrow formation. triggers nuclear relocalization in adjacent cells. Since Eph receptors are known to interact with other transSimilarly, unidirectional Eph/Ephrin signaling is sufficient to restrict cell movement within hindbrain rhommembrane receptors during synapse formation, craniofacial development, and neural connectivity (reviewed bomeres [16] .
In addition to initiating boundary formation, restorain [9] ), it is plausible that cross-talk is also occurring during somite epithelialization. Nevertheless, a role for tion of Eph/Ephrin signaling leads to the appropriate Ephrin reverse signaling in epithelialization cannot be alignment of muscle fiber attachment sites at these ruled out since the intracellular domain of the receptor boundaries, even in situations in which the initial epithemay be required to fully activate Ephrin reverse signaling lialization of boundary cells fails to occur. Therefore, in adjacent cells. epithelialization is not an absolute prerequisite for the Several lines of evidence led us to investigate the maturation of somite boundaries. However, it may be possibility that the protocadherin Papc may be a compoimportant for the correct organization and compaction nent of a pathway cooperating with EphA4 in promoting of muscle fibers since these features were more comepithelialization ( Figure S3) 
